Influence of LIF and BMP-2 on differentiation and development of glial cells in primary cultures of embryonic rat cerebral hemisphere.
Cells prepared from the cerebral hemisphere of embryonic Day 18 rats were maintained for 2 days in serum-free modified Bottenstein-Sato (mBS) medium containing thyroid hormone (TH), with or without leukemia inhibitory factor (LIF) or bone morphogenetic protein (BMP)-2, and these influences on the differentiation and development of glial cells were investigated using the cells maintained in mBS medium containing TH as controls. The levels of glial fibrillary acidic protein (GFAP) expression and the number of GFAP-positive astrocytes increased markedly with the addition of LIF or BMP-2, and were enhanced further with the addition of both LIF and BMP-2. The number of O1-positive oligodendrocytes increased with the addition of LIF, whereas it decreased with the addition of BMP-2. The number did not change with the addition of both cytokines. Using antibody against platelet-derived growth factor (PDGF), we then excluded indirect effects of these cytokines through PDGF, which would increase by accelerated astrocyte development. When PDGF was neutralized, the number of oligodendrocytes increased under all conditions examined. As a result of the neutralization, the effect of BMP-2 on oligodendrocyte differentiation was eliminated, although LIF remained effective. These results suggest that the differentiation of oligodendrocytes was delayed partially by PDGF even in control cultures. It is also suggested that LIF and BMP-2, each of which accelerates the differentiation and development of astrocytes, would seem to have different effects on oligodendrocyte differentiation, i.e., LIF would directly affect oligodendrocyte differentiation, whereas BMP-2 would affect it mainly through PDGF.